The global ocean has absorbed ~30% of the CO2 emitted to the atmosphere by human activities (anthropogenic CO2, Cant) between 1750 to the present day. It is very likely that such accumulation causes chemical changes in seawater CO2 chemistry collectively known as ocean acidification (OA). Among all oceans, the Subpolar North Atlantic stands out since it has the highest Cant storage rates. Here, trends in ocean acidification in the Atlantic Ocean are shown throughout the last decades using pH data obtained during repeat sections in the North Atlantic from Iberian-Peninsula to Greenland (A25), in the Subtropical Atlantic along 24.5ºN (A05), in the Equatorial Atlantic along 8ºN (A06) and along a meridional section in the Atlantic from 50ºS to 33ºN (A17). Repeated hydrographic sections provide critically needed data and understanding about changes in the basin-wide seawater CO2 chemistry over multi-decadal timescales.
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Along the meridional Atlantic section A17 (surveyed in 1993/4 and 2013), the decadal acidification was examined and put into long-term perspective using the IPSL model. Observations and model results confirm that pH changes are dominated by the anthropogenic component, which accounts for rates of between -0.0015 and -0.0020 units yr -1 in Central Waters. In contrast, anthropogenic and natural components are of the same order of magnitude and reinforce one another in Mode and Intermediate Waters over the time period.
Methods based on CO 2 and chlorofluorocarbon (CFC) data are used to describe and evaluate the Cant, and pH changes in the Equatorial Atlantic Ocean along the A06 section (7.5ºN), surveyed in 1993 and 2010. Highest acidification rates were observed in Central and Mode Waters, with acidification rates increasing eastwards mainly in the Deep Western Boundary Current (DWBC). Conversely, acidification rates in the Antarctic Intermediate Water increased westwards.
Based in two cruises conducted in 1992 and 2011 along the A05 section in the Subtropical Atlantic (24.5ºN), reveals an overall decline in pH values in the first 1000 dbar of the water column. The deconvolution of pH changes into anthropogenic and non-anthropogenic components reveals that natural variability (mostly due to a decrease in O 2 ) explains the vertical distribution of larger pH decreases, within the permanent thermocline. The detection of long-term trends in dissolved oxygen in the studied region gains importance for future pH projections, as these changes modulate the anthropogenically derived acidification. The anthropogenic component explains significant acidification deeper than 1000 m in the DWBC.
In the Subpolar North Atlantic, high-quality measurements collected from thirteen cruises carried out along the same track between 1981 and 2015 have been used to determine the pH change and its drivers in the Irminger and Iceland basins of the North Atlantic Ocean. Trends were determined for each of the main water masses of the region and are discussed in the context of the basin-wide circulation. The pH has decreased in all water masses present in the Irminger and Iceland basins, with greatest changes in surface and intermediate waters (up to -0.0015±0.0002 pH units yr -1 in surface waters and up to -0.0013±0.0002 pH units yr -1 in intermediate waters). In order to disentangle the drivers of the pH changes, the trends were decomposed into their principal components: changes in temperature, salinity, total alkalinity (AT) and total dissolved inorganic carbon (both its natural and anthropogenic components). The Cant increase was identified as the main agent of the pH decline, partially offset by AT increases. The acidification of intermediate waters caused by Cant uptake has been reinforced by the aging of these water masses over the period of our analysis. The pH decrease of the deep overflow waters of the Irminger basin was similar to that observed in the upper ocean, and was mainly linked to the Cant increase, thus reflecting the recent contact of these deep waters with the atmosphere Finally, measurements of ocean pH and AT during three cruises in the Atlantic Ocean and one in the Mediterranean Sea were used to assess the reliability the saturation state of aragonite. Mediterranean waters exhibited high in situ carbonate ion concentration ([CO 3 2-]) compared to the expected aragonite saturation. The very high buffering capacity of the Mediterranean Sea waters allows them to remain over the saturation level of aragonite for long periods of time. Conversely, the relatively thick layer of undersaturated waters between 500 and 1000 m depths in the Tropical Atlantic is expected to progress to even more negative undersaturation values. Moreover, the northern North Atlantic presents [CO 3 2-] slightly above the level of aragonite saturation, and the expected anthropogenic acidification could result in reductions of the aragonite saturation levels during future decades, acting as a stressor for the large population of cold-water-coral communities. In fact, projections of the aragonite saturation (Ωarag) versus air concentration of CO 2 in ppm (parts per million) for the Labrador Sea Water layers of the Irminger and Iceland basins would reach aragonite undersaturation (Ωarag < 1) at atmospheric CO 2 levels between 510 and 640 ppm. Such atmospheric CO 2 concentrations are likely to occur at some time between 2050 and 2065 according to RCP8.5 (the worst scenario within the IPCC representative concentration pathway). 
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